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^(iv)tc^^^>— «0Dam*^bT«> t^;^ t 

S, ih^->l, n-ya^yl> i-^n^^S, ^b^->*^(D^\ * 

^ (iv) tdfetts r 5 %.z$nm&mgm&ir & c t fc«fc o , «t t> $fj6fc&£&, 

7 7^>I»*tt, i«*MttT4tCJBUT%>£<, 2tK±Sftffll/T>b«fcVi, 
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n«#fcffjtf&«fc^#, *«tt©|^±Rr«ftfi»tt©l«I±©«^6^ lOmPa- 
s (lOcP) KTjW* b < > 5mPa- s (5cP) RT^J: DSFi; bV>. 

(NPR 6 2 ) n • • • (V) 
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m 



3X«4TS^mit, ^(V)^43V^TR 6 ^x/^v'ST^oTn^3Xi*4-T? 

h >feww^^^iq-r ^>*x ^ y^>mmfc<Dm l &fc£ bT«, 

O R 9 

R 7 Y 7 — P — N — X 2 • • • (VI) 
Y 8 R 8 

OR 9 

R ? Y 7 — p = N — X 2 • * * (VII) 

Y 8 R 8 

(^(VI)S.t^(VII)^^ViT, R 7 , R 8 WR 9 ^ *^aSbTHlOfi»X 
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Rri7«^i^tf7JV3^^»Sl^. R 7 ~R 9 teu «rcP3-©«£© 

r-few*. 7u\£*=jm 77V <iv 77 vim. rtuvn* 
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2 &(Dm\ mm. mm, ti^x mm. *vm. tj^^^a, x#>s^a> 

#U^A, fyHJ»>A, -Ov^A, BkMs tr^m. 9- 

T>5 L; e>, ^>^;k tfx^x> #oa, ; eu^>. t;wk 

2«©^s/ow^b^o y 7 rot 8 ^ mm. mn. ^v>m<D2m<D 
jtm. xumm^$>^Th^ 0 mmm.(D^±m^±'r^^^ mmas 
/yj&mm<D7m*t;ts 2m<Dmm^ mmitm. msizmMTtm&mztfrs.v 
<. mm&<Di&Mwmzmnz>&~T?\z, mmytm^t^ 2m<Dm^. &.zmm 
Ttm&mzm&v^o y 7 kx*y 8 ^ no-mire^ m^zmt^mmx^ 

^m. ^m, u>, mm. &xt. mm^te%mfrt>m\£nz>7tm<D'p-?3i< t 
<bim*^t$mm&fiw&i<<. ^(xi), (xn)x«(xiii)T«n^^w 

yl 5 1 5 

— P = Z 2 • • • (XI) 

Y 1 6 £ 1 6 

O 

— S — Y 17 R 17 • • • (XII) 
II 

O 
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— U • • • (XIII) 

^ Y 1 9 R 1 9 

fiU j£(XIK (XII), ttUDfc^^T, R 16 ~R 19 fck Iftilfc— 4B©WU6 

5£(xik (xii), ani)te*^x, R 15 ~R 19 tum sfccvDfcfcwsR 7 

^K^WS^Cl^^tlTfeJ:^. 5£(XI)<£>R 15 <hR 16 £te, Rt££(XIII) 

ssaiK an), aiii)fc#vvr, Y 1B ~Y 19 T^ni>Sibm 5£cvi) 

n, Iwj^fc, »KftR^/XttK3SI©7c3»l^tr2flfi©3S«S3£, K*tg5&» 

ssaDfcfcwr, z 2 tum ch 2 s, chr* (r'«, t)V*)v 

*, ?«> -felx>, y;l^->^A, X#>>^A, #UOk, -fyhU" 

-^7A, ^Vnr-^A, $h U>, /t^i^A, b*, 7>^>> * 
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« • 



m^m^^o Z 2 teu WlM> WM, ■fel/>^<D2#©7n^fe^T ! b<fc 

{BM&mzm.ti2>&vfcs wtm7Km&&ts2m<D^ mmmTtm^mzm-^v 

a£(VI), &mXI)~(XIII)fc£>tt£R 7 ~R 9 , R 15 ~R 19 , Y 7 ~Y 8 , Y 15 

5$ (vi) T^^nsstt^^ ^ (vi i) -es$n^> *x 7 7 if >»3M*©Ste#"c 
^x— ->a >i7D^h^^>'^— (gpc) xsiiiWD7b^ 
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«fffc*»b#*«b©W*bV^ 5£(VII)<DR 7 ~R 9 , Y 7 ~Y 8 M 2 ibT 
te, :£(VI)<7)R 7 ~R 9 > Y 7 ~ Y 8 RtfX 2 <»HJTiZi^fc£> t mU<D fc <D«T 

^titLTtt, 2~80M%£W£U<> 2~6OS*!K**<fc?)0?£U<, 2-50 
SS%j&*Hte0F£UV>. tf*^2li%*ittt, ADy>7ni^*t?.i 
*««-H^fcign^V^t*«»S-^ 80 M***^* 

S; (I), rt(ll), 5* (IV), 5£(v)> ^CVii)*«*ns*^7Tif>lNW*©^ 
,£<hbTte, «rfclWIR»«|V^, 58ik©«l«^©jftt^6, lOOT^J^*? tL<< 
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— ^t#7jc«^l^mm^^i:UT«L i BF 4 > L iPF 6 , L 
i CF 3 S0 3 , L i (C 2 F 5 S0 2 ) 2 N, L i (C F 3 S 0 2 ) 2 N^/WB^e>tU 3t 
^^(Dt)0(DilD7K^^^L i CF 3 S0 3 ,L i (C 2 F 5 S0 2 ) 2 N,L i (C 
F 3 S0 2 ) 2 N«^b^ ^7,7T-fe'>©-hfS^ffltJ;DL i BF 4 > L 

i PF 6 fe$?it^ffl-r^^<h^T^§o 

OTIC Tif>M#&KXJ^ 7 7 if >«*»oatt#©««Wftfc*^ 

?>^W»^^-ro nsifg&tfggu *^fc*rrs5S;<i)x«5S;(ii) 
*es$ns*x7 7if 5 #^%&LbW£b<, io^e> so 

7 7if >®f##(D^W*« 20 a*%£A±3&W* b < , 30 m*%Rfc)&*<fc 
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r{£»l£j «SHftK:*W-sa:(iii)*«sn*^77-i?>«l» 

HM&flsttJ «jWKfc*W-**(IlI>'«*n**X7T'tf>W» 
^nS^X7Tif>«l#*©^W*» 2 #^%^±^W*L'<. 2-75 

jjjj. o ^ b < , (v) -cssn*** 7 2 mm%&s±.&i& 

n**X7T^>ft#»^©^^*« 2 #SfX£Ui#8PiSb<» 3-75 
#:©^**«3#m%^±^*b<> 3~80^ft%^ckD$f^bVi o 3 

I, < ** < fc WW < *«Wtt< ft Off* U < fcv*. 

cv) tg^nsi^^ ^ r ^ >mm^ x«5£ cvd Tg$nsstt#R^ 

(VII)T**n**X7Tlf>iHIW*t, L i BF 4 XttL i CF 3 S0 3 ^ 7" 
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sk±$w£v^o &(v)^m2nzmvt*xy7^>mmfeommm\z&tf 

-10 fi*%/W£L<, 10 li%^§i«Jf*t<« LiCF 3 S0 3 

mnfc$;±& : &$m.-£^z>tc®\z\$ 5-25 m*%^w*b < , 25 s 
»%^@^^>*^M^$f*b<, l i cF 3 so 3 £^rt*&, mnrc$:±&*m 

mZ'&Zfcmzte 2. 5-15 £L<, 15#*»%£@^3*^MK:$?i;b 

V^o ^T^ffit-^^t^g^.h-r^^'er^^ Li(C 2 F 6 S0 2 ) 2 N, 

L i (CF 3 S0 2 ) 2 N, L i BF 4 ^tibT^^fel?jiT?$»§. 

h &x£/x\z.y°u tf 1/ — h t Z&ism^ I^te^ (IV) 3g b < (V) 

~x?m-£nz>mvi*x y r if >if*#> x«5£ (vd T^n^Mtt^WsS (vi i) 
^mznz>*xy7-e>mmfct, l i cF 3 so 3 ^:/nif i/ b 

<h^W^#^^bVi 0 z\n<E>(DWi£r\z\t, MmmzwuzmiD st, 

n§l»7 7 if >f|#^©«^^*3tt^^W*i: ITU 4SnfcS££ft& 
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&m^mm£i>T\$Mftrz&±&*&m2&z>tzsb\zfe i. 5-2. 5 im%-t)W%. 
&w>u im m izmm -e # & . 
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<#7mmm 1 ^*m> 
mmm 1 ) 

U^Al^ftf&ffliES^ TIBO^Tff^Sibfc. x^/-;i/ 10mL + 
f^WV^P^>MTi [OCH(CH s ) 2 ] 4 ) 0.07g(0.25mmol)^JP^-> ^ 

^T, 30 ^H^UTi»$tfc, ^ctc ^bfcx*y-;w**fc, 3f#b& 

Uttfc:* 0.5mL(27mmol)^iPb, nntC«fcD^WV 

>*^rr*s^**, 8rcT!jiiflMS»u jek:, so(rcTi«Himwr*Jiite 

FE)^8:l:l (StSJfc) TMp • SfltU X*99-7V- 

F"rmxbfem, j»Jffl^(100~120t;)UT#fc , b©&. <M6mn#I^tfe#»"T?«J 

19mg"T?fe^>o 

B L) 0. 75mol/L ©ittii^raStfeot/^-^-ttTtJVP-X 

jeaii^jss*, ±mmmm^mAvxmuv, cr2oi6I0U^m 
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u a i xmm <$&m 1 ) timbre mm 1 ©tuffl u ^ a i 

^ne>«m^> 25t;<D*m~F, lmA(0.2C)©S«aET?1.5V (TIME) 

1 <Dlfc«W*te 277mAh/g T\ 1 Tte 235mAh/g T&ofco Jgfc, 

HI 1 0jft*iSiSl£Sfc:, jmiSW-fcJEi&ai&^bT, x*;W?-ME£#«> 
St, H^l©X^;l/^r-^S^ 663Wh/kgT, lTtt 583Wh/kg Tfe^ 

2 ~ 3 Rtf J*4SE0!l 1 ~ 2 ) 



i 











mum* 


tmm 1 


tmm 2 




««% | 


2 


0.5 


4 


0.3 


5 




niAh/g 


277 


275 


276 


243 


249 


im' -ma 


Wh/kg 


663 


659 


660 


601 


622 
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# m 



mmm 4 > 

1.2mPa-s(1.2 cP)) 10«c%<h, r-^05^h>(GBL) 90 
#«*£©*&&#«£, L IBF 4 (U^A«D*0.75molA00©«flnf*»^ 

&%z&z&vmmm&mm?z>&fv^ nmmi tmmzuxcR2 o 1 6S 

298mAh/g =g£fe#l 1 Tte 235mAh/g T&ofco El 2 ©2&*ffi»&3£fc:» 

726Wh/kg T\ fi£fc09 1 583Wh/kg T % o fco 

mffim4&zmmnomBm<Dmmkmm$k&j is k 7201c 
ti€ bfc *■©»** mmm 4 ©wsmrftm^assw* 25.1 

(^jfe^a 5-6 R^jti^i 3 ~ 4 ) 

nmib^ >ii™»c^MU[S**«^^ >©a£« 2 tern© «t ? t^st 
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mm$u 




m&®\ 6 


tmm 3 


tmm 4 






2 


0.5 


4 


0.3 


5 




mAh/g 


298 


290 


288 


240 


260 


im'-mm 


Wh/kg 


726 


719 


704 


619 


652 



mmm i ) 

^•O^, ^H^Ste 295mAh/g 0 , X*;l^— 720Wh/kg T&o fee 
(«^>J8) 

*7,7 Tif >SI##ACD^D £*X:7 Tif >ifS#3 (H&fB^(IV) \Z&^T. 

X 7 t if >M##'f 2 5<C fc* £ fisS : 1 . 8mPa • s (1 . 8cP) ) V^cR^«, 

MX^;i^-^S£^£bfc 0 ^m^*« 297mAh/gTM, X*;V 

^-^te 725Wh/kg T&o fco 4 t Hi#^tt^(DPl^^^^ 

(H»J9) 

*X 7 Tif >«A©^t) D fc^X? rif >«I##:C (HtffB^(IV) \Z&^T. 
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RtfX^^-SBS&SflJSbfc. 295mAh/g"CfctK X*;W 

2 
0) 

f^MVyn^i^H (Ti[OCH(CH 3 ) 2 ] 4 ) (7^H'J7fl) 
0.07g(0.25mmol)£APX-, *^T, 30 «jfl«tfc. ^bfc 

x^y-;v»«tfc, a£#bfc#s, LiCo0 2 (0*mitlJ) lg *«JP 

b$Mft3i3r£. i^tt^^^^^> ^nfc* 0.5mL(27Bmol)*SiP 

U ^nta D f ^ W V^a^*'> H ft?^ > (T i (OH) 4 ) fcbfco 

^k, ^bfc*«Mb^>«Mrr«a^«*, 8ox:T!jn*M6*u hk, 3oo<c 
i c o o 2 tf rii^f $nfef&*^#fc, coi5KbT#6nfc»*ft^5 

X^—^Ozt—yZ/lzffiLfr, lOO'CT 1 BSWJBfoKbT, IEffiffl«&*fcbfc« IE 
±IBiE«H!&* 1 00 Kitfld^ bT, Tir^ 1/ >^ v * * 1 0 # U x h 

7 7 j^nxf i/>(p t f e) ^ io itwnt, mmmm wx^jvtx^ 

y-;i/i:©50/50#^S^»i«)^^bfc«>D--;UJE®tCcfc»3ff$100Aiin, 
m 40mm ©||EJitt©jE*->- hftfWbfc. #6ttfcjE*->- h 2*SC*« 
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ll^flbfco RR1WMM©iEfiSS$»*& 260mm fro 

mmmt,^x.^M-^-h 5o#^%tx^v>*-^-h 5o#^% 

L i BF 4 (^f#*S)*0.75molAg©WE , rjS*$ii-*C:t^ s k 

mnm^, 2sx:<Dj:mrF, ±PsmE4.5v> -™®je3.ov, ^cm«^ioomA, 

ftmnWl 50mA GD3M£T, 5 01M jEbfeo -tGHl&fc, *0SB 

tC&ttS^dfcll^Mte 145mAh/g ^50K #;l4fe©3£fifc*^S» 142mAh/g 

±BB«IHS©IRiW»*fKfeS J I S K 7 2 0 li:fo«Lfetu 
5, 17. l#fS%T&ofco 
(^2) 

l i coo 2 ioo R«ap^bT, y-fe^u^^y^e 10ftS8B»#U^h^ 
7Mnxfi/XPTFE)§ loSfSgft&tjnU (fix^tx^y 

50/50 &m%m&mm -vmmvrcyt, u-ji&miz&vmz mum, 
m 40mm (Dwm^oiEm^-h^im-r^mmmmi o tmmizisx^m. 

jfititlli 141mAh/g T? * 9 , 5 0 +K ^ ;V^©^S*rtl**« 1 30mAh/g TT & o 

fee 

(^»J1 1~1 2RtfJfc«0!I5~6) 
3 fc^-To 
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*3 







mm 10 


mmm n 


H»J12 


J±S« 5 


ttmi 6 






2 


0.5 


4 


0.3 


5 


mm<o 


mAh/g 


145 


145 


145 


140 


142 


50 wMkn 


mAh/g 


142 


142 


142 


129 


133 



(SE*m3~14) 

(L i CoO a ©K*fcW«**WMMIl©«*»2«) S^fc«*tt3*GKm 





JHJS0IJ1O 




H^J 14 




T i O z 


Z n O 


A 1 2 O s 


immmmimkh/g) 


145 


145 


144 


50 WHftO 
JtWtW.Um (mAh/g) 


142 


141 


140 



WJ15) 
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\Z&tfZ> > mm: 1.2mPa-s(1.2cP)) 10#:*t%<h> >?X^;U#-#^- h 45 
£X=Pl/>#-^-b 45 #t%t©i^C> L i BF 4 (U5P^Ai&)£ 
0.75mol/kg (D^T^^^^il^^ctD«^^M-r^^^MMl 0 

144mAh/g-eSofe„ 1 0 <h|WI^^*0^<Z)PS#^mmic^2liJ^U 

rzhz.?>, m.^m¥imz 22. 7 famx-vte-? fro 
(mmm 1 e ) 

^7 r if >^##A©^ D Id** 7 Tif >I£##D (tfffB^dV) fc^T, 
X 7 T if >Wm>faik&y>}, 1 . 2nPa • s (1 . 2cP) ) &m \,*tt&JW3» 

mmmi 7) 

*x ^ Tif >m^A<DiXiD 0 ^ rif >mm&c av) k^t, 

X 7 7 if >Bt3StfWfr&«K 25^ 43 n&ffim: 1 • 3mPa • s (1 . 3cP) ) £JE V>fc£W*, 
mW*ROT#mm^fc^^J^b7i<. ***** 5 tc^fo 

mnm 1 8 ) 

^7 Tif >8f#*A(Bf$b t) fcjfcX X rif >itftE (t&SB^ClV) fc*5^T> 
n^3T&D, 6^R 5 0D5%l^OCH 2 CF 3 > 5 0tf«:7y*i?**WR 
*X7ri?>«**Wb'&4fe* 25tm5«l«: 1.8mPa-s(1.8cP))*fflV^Kn 
te, »Ji5t^ii:i»^tT^«M2Mltl^fiL^ ra^^ 
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m m 









^ftfiftiJ 16 


MMffl 17 


HWJ 1 8 






*X77t* > A 


*X77t* > D 


Wrt' v c 


*X77fe*>E 


*EJfc®#«(itiAh/g) 


145 


145 


146 


146 


145 


50 94Mfk<D 
?t*ft«#S(mAh/g) 


142 


144 


145 


145 


144 




17.1 


22.7 


23.5 


24. 1 


23. 9 
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* 1 ^Sfeo 

O R 9 

R 7y7 p N X 2 ... (VI ) 

Y 8 R 8 
OR 9 

R 7 Y 7 — P = N — X 2 • • • (VII) 

I 

Y 8 R 8 

(^(VI)RrX(VII)fc*V^T, R 7 . R 8 ]fetfR 9 KJu *^ffldtbTHK©*ft 

y>, tut, t>^>, tfx^x, ms> -favx -fei/x ^;wu 



52 



WO 03/081699 ,^PCT/JP03/01737 



14. LiCoO z , L iNi0 2 WL lMn.O^S&SW^&WRSft* 
?\ iHbMI&> BMfc^nA, KflsU^tfA, llte-y^k IftfldK&tfBMt 
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~6^To) 

O R 9 

R 7 Y 7 — P — N — X 2 ••• (VI) 



Y 8 R 



OR 9 



R 7 Y 7 



P =N — X 2 
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Y 8 R 8 
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'JX tm, 7>^X tf**7X, -f^, -feUX ^;wi/ 
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